Proton-pumping F-ATPase plays an important role in Streptococcus mutans under acidic conditions.
Streptococcus mutans, a bacterium mainly inhabiting the tooth surface, is a major pathogen of dental caries. The bacterium metabolizes sugars to produce acids, resulting in an acidic microenvironment in the dental plaque. Hence, S. mutans should possess a mechanism for surviving under acidic conditions. In the current study, we report the effects of inhibitors of Escherichia coli proton-pumping F-type ATPase (F-ATPase) on the activity of S. mutans enzyme, and the growth and survival of S. mutans under acidic conditions. Piceatannol, curcumin, and demethoxycurcumin strongly reduced the ATPase activity of S. mutans F-ATPase. Interestingly, these compounds inhibited the growth of S. mutans at pH 5.3 but not at pH 7.3. They also significantly reduced the colony-forming ability of S. mutans after incubation at pH 4.3, while showing essentially no effect at pH 7.3. These observations indicate that S. mutans is highly sensitive to F-ATPase inhibitors under acidic conditions and that F-ATPase plays an important role in acid tolerance of this bacterium.